Action of 2-nonenal and 4-hydroxynonenal on phosphoinositide-specific phosopholipase C in undifferentiated and DMSO-differentiated HL-60 cells.
The promyelocytic cell line HL-60 has been used as an in vitro model to study the mechanism of action of two chemotactic aldehydes, 2-nonenal and 4-hydroxynonenal. Increasing aldehyde concentrations have been added to undifferentiated and DMSO-differentiated cells incubated at 37 degrees C and their effect on phosphoinositide-specific phospholipase C has been analysed by using a specific inositol-1,4,5-tris-phosphate assay system. Concentrations of 2-nonenal between 10(-9) and 10(-7) M significantly increased the enzymatic-activity in DMSO-differentiated HL-60 cells, while 10(-9) and 10(-8) M concentrations were active in the undifferentiated cells. 4-Hydroxynonenal was able to activate phospholipase C both in undifferentiated and DMSO-differentiated cells at concentrations ranging from 10(-8) to 10(-6) M. The concentrations of both compounds active on phospholipase C displayed a good correspondence with those which had been reported to be chemotactic towards rat neutrophils. In the case of 4-hydroxynonenal, the present results confirm its ability to activate phospholipase C, which we had previously shown in isolated neutrophil plasma membranes. The comparison of the effects of 2-nonenal and 4-hydroxynonenal on chemotaxis and phospholipase C activation suggests a common mechanism of action for both aldehydes, for which the presence of the double bond seems to be required.